The study of 52 strains of rapidly growing mycobacteria showed that Mycobacterium fortuitum and M. chelonei were clearly distinguished by the (5, 9) . Thin-layer chromatography (TLC) of the complex lipids was also used for the same purpose (4, 10). Gas chromatography (GC) of the volatile lipids obtained by saponification of the bacteria and methylation (GC pattern) was proposed as a means of identification of most of the mycobacterial clinical isolates, but failed to discriminate between some species, especially M. fortuitum and M. chelonei (13). The above investigations were conducted independently, and we thought it would be of interest to evaluate them comparatively.
rapidly growing mycobacteria used in this study are listed in Tables 1, 2 , and 3. Thirty-eight of the strains were arylsulfatase positive, were resistant to 250 ,ug of hydroxylamine in Lowenstein-Jensen medium, and grew on MacConkey agar medium (Difco Laboratories, Detroit, Mich.); they were thus included in the M. fortuitum complex (5, 9, 14) . The remaining 14 strains were distinct from the above by their inability to grow on MacConkey agar and were included in the study for comparative purposes.
For comparison of mycolic acid contents, the following strains were also included: M. smegmatis ATCC 607, M. terrae ATCC 15755, M. tuberclulosis H37Rv, and M. avium CIPT 140310005.
Identification procedures. The identification procedures were those described by Casal and Rodriguez (1), David et al. (3) , and Silcox et al. (11) . The tests were performed exactly as described, except that the study of resistance to pipemidic acid was done at 30°C, using antibiotic medium no. 1 (Difco) instead of Mueller-Hinton agar.
Resistance to capreomycin was done on Lowenstein-Jensen medium containing 40 ,ug of the drug per ml.
Hydrolysis of bacteria and extraction of lipids. The bacteria were grown as shaken cultures in Sauton medium at 33°C for several days and were then harvested by centrifugation. The wet bacteria were suspended in a methanol solution containing 5% potassium hydroxide, 5% water, and 20% benzene. The mixtures were heated at solvent reflux for 4 h. After cooling, the mixtures were acidified by the addition of 20% (vol/vol) sulfuric acid, and the lipids were extracted into ether. The ether extracts were washed with water until neutral and dried over sodium sulfate. The dried solutions were filtered, concentrated by evaporation, and then methylated with diazomethane.
TLC. TLC was performed by using glass plates (20 by 20 cm) coated with 0.3-mm-thick layers of Silica Gel G60 (E. Merck AG, Darmstadt, West Germany). Before use the plates were activated by heating at 110°C for 30 min.
The developing solvent used was a 9:1 (vol/vol) mixture of petroleum ether (50 to 60°C) and ether. Four runs were necessary to obtain good resolution of the different types of mycolates ( Fig. 1) , but the best resolution of type II and III mycolates was obtained after one or two runs only.
The lipid spots were revealed by charring after spraying the plates with 20% sulfuric acid. (12) , the peaks corresponding to volatile hydroxylated compounds were recognized by their shifts in the chromatograms.
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RESULTS
The properties of the 52 strains studied are depicted in Tables 1, 2 (6) , converted the epoxymycolate into two diolmycolates or into their methylated derivatives (2) , which correspond to the nonidentified polar lipids described by these authors (6) .
All strains in this study were arylsulfatase positive, were resistant to 250 ,ug of hydroxylamine per ml, formed mycolic acids of type I, and were devoid of mycolic acids of types III and IV. Therefore, these properties were of little value for sorting out the strains of the M. fortuitum complex from all of the nonchromogenic rapidly growing mycobacteria in this study.
The ability to grow on MacConkey agar (95% Table 2 , footnote c).
The subdivision of M. fortuitum or M. chelonei was not satisfactory because six strains of M. fortuitum (26%) and six strains of M. chelonei (33%) could not be subspeciated (Tables 1   and 2 , column C). This may be expected because the subdivisions are based on the results of a single test character (11) . An in-depth study including more tests would be necessary to characterize the miscellaneous strains shown in Tables 1 and 2 and to reach conclusions about the reality of the subspecific separation or the occurrence of infrasubspecific. variants. The typical reaction patterns of the studied mycobacteria, relying on 14 test characters, are shown in Table 4 . Concerning the mycolate composition, only the mycolates that play a role in differentiating the strains studied here were included. Table 5 shows the degree of similarity of the strains classified as M. fortuitum or M. chelonei according to the key test patterns. According to the data in Table 4 the trehalase test ranked lower than the other tests in discrimination value, and therefore the results with this test were deleted from the analysis of data depicted in Table 5 . It is shown in Table 5 Table  3 , the nonchromogenic strains rejected from the M. fortuitum complex did not constitute a homogeneous group.
DISCUSSION
This study showed that three proposals to discriminate M. fortuitum and M. chelonei by biochemical tests (1, 3, 11) were in good agreement. As shown in a previous report (7) , the determination of mycolic acid composition allows a clear-cut separation between the two species, without discrimination in subspecies.
Chromatographic and biochemical tests are in good enough agreement to reject from the M. fortuitum and M. chelonei groups 11 of the nonchromogenic strains included in this study. These latter strains, which showed large discrepancies in their biochemical tests, are all similar in respect to their mycolic acid composition, which is the same as that of M. terrae, but M. terrae is easily separated by biochemical tests.
TLC of mixtures of natural lipids is claimed to allow identification of most of the clinical isolates, sometimes at the level of subspecies and without requiring further testing (4, 10) . The method, because of its elaborate nature, is not currently included in routine analysis, but is said to be usually applied for the identification of the subspecies of M. chelonei and to be able to recognize the subspecies of M. fortuitum. After studying part of the strains described here by this method, we felt that extensive training is necessary to obtain reliable results, as Kubica et al. concluded in a previous study (5) .
The TLC analysis of mycolic acids described here does not discriminate between subspecies, of their carbon skeleton. Of course, the method but the method is very easy to perform and the does not give information about the fine molecuresults are very reproducible, whatever the lar structure of the mycolic acids, as does mass growth conditions of the bacteria. Six types of spectrometry of isolated molecules. Therefore, mycolates were characterized and separated on this method must be completed by the study of TLC according to the nature of the oxygenated other properties (see Table 4 ). functions they contain or according to the length Although subdivisions within the two species 
